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ffSdiMl 09970 

'^^l^ff^fV^ ^ ^ MIIK 7 B01J 8/00 

CnOCOB H YCTPOftCTBO .ZJJIfl HMliyJIbCHOfl TEIIJIOBOft OEPAEOTKH 

CbinyHHX MATEPHAJIOB 

H3o6pereHHe othochtch k cnoco6y h annaparypHOMy oi^opMJieHHio npoueccoB 
KpaTKOBpeMeHHofi TemiOBOH o6pa6oTKH h/hjih 3aKanKH CBmyHHX MaTepaanoB h moskct 
6brn> ncnojn.30BaHO Ha era#HH TepMOXHMHiecKOH aKTHBaipiH b npoH3BO,ncTBe kaTanH3a- 
TopoB, HOCHTejieft, aflcop6eHTOB, ocynraTejieft, HanojiHHxeneH, KepaMHKH, MarHHTHBK 
MarepHEuiOB, HeopraHiraecKHX nHraeHTOB, raepflbix sjieiopojiHTOB, JieicapcTBeHHbix h 
KocMeTEraecKHx npenapaTOB h t.a., npoBeaeHHH npoueccoB cyinKH/oxjia^CAeHEui b xhmh- 
necKOH, mrajeBOH, AepeBoo6pa6aTWBaiomeH npOMHnuieHHOCTH h pp. 

HbBecTeH cnoco6 aKTHBaijHH KpHcrajiJimecKHx KHCJiopoflcoAepacaiitfix coejmHeHHH 
nyreM 6biCTporo HarpeBa co cKopocTbio cothh h tbichhh rpaa/MHH nacTHU noponiKa 3a 
ch&t hx KOHTaKTa c noTOKOM ra3oo6pa3Horo, HanpHMep, flUMOBbie ra3bi, hjih TBepaoro 
TenjioHocHTejia (mctoa TepM oxhmuhcckoh aKTHBauHH /TXA/ (A.c. CCCP 517564, 
COIF 7/30, 1975; Ax. CCCP X° 967028, C01F 7/02, 1981; IlaT. P<D Ks 2064435, C01F 
7/44 ? 1994). B pe3ynbTaTe Taicoro HarpeBa o6pa3yiOTCH npoayierbi pa3Jio>KeHH», o6na- 
Aaiomae uchhhmh xhmhhcckhmh CBOftcTBaMH. Ilpa 3tom jxjui <|)HKcaitfiH aMop^Horo co- 
ctohhhh npoBO^HT oxjia»caeHHe-3aKaJiKy npoflyKTOB aKTHBamra Ha Bbixoae H3 ropHHefi 
30HBI. HeflocTaTKaMH 3Toro cnoco6a hbjdhotcji: 3anbuieHHbie ra30Bbie Bbi6pocbi, coAep- 
acamne BpejopHbie npHMecn (NO*, SO*, CO, yrjieBOflopoflbi),, 3arpjj3HeHHe hcxoahbix Be- 
mecxB 3a chct npHMeceft b TonjiHBe h npo^yKTOB ero HenojiHoro cropaHHH, othochtcjh>- 
ho BbicoKan ^JiHTejiBHOCTb npouecca oxjia)KAeHHfl-3aKajiKn (10 mhh ao TeMnepaTypti 
60°C), a TaiOKe HH3Kaa 3<|)<])eKTHBH0CTb HcdoJib30BaHHfl SHepraH TenjiOHocHTejiett, cjiefl- 
ctbhcm nero abjuhotch bbicokhc yaejibHbie 3Hepro3aTpaxbi. 

Cxohchm cnoco6oM TepMOo6pa6oTKH HexoflHoro cbinynero MaTepaana flBJineTCH 
ero HarpeB npH abhjkchhh no Harperon noBepxeocrH BH6pauHOHHoro 3Kejio6a b noJie pa- 
jHHaipjOHHbix ra30Bbix ropejioK npn TeMnepaType 400-600°C b TeneHHe 5-30 c (A.c. 
CCCP >Ts 528733, C01F 7/44, 1973). HarpeB 3a cneT Tenjionepe^aMH npn KOHTaicre nao 
thu HcxoflHoro MaTepaajia c ropHHHM MeTajuiOM bbjihgtch 6ojiee 3<i>4>eKTHBHbiM no cpaB- 
HeHmo c HarpeBOM nacTHU npH KOHTaKTe Meacfly co6oh hjih npn kohbckthbhom Tenno- 
o6MeHe npn othhcchhh b noToice ropanero ra3a. He/jocTaTKOM H3BecTHoro cnoco6a hbjw- 
eTCH OTHOCHTejibHO HeBbicoKan cxopocTb ^BH>KeHHa MaTepnajia no >KeJio6y h 3aTpyflHe- 



ma b o6ecneneHHH paBHOMepHoro pacnpe^ejieHHH cbOTywo hcxoahoto Marepnajia no 
Harpexoii noBepxHOcra n P H ABHttemra no acejioSy 3a ctct BHGpaijHOHHoro ABH>Keiuw no- 
CJieAHero. 3th HeAocraTKH CTaHOBaTca HenpeoAOJiHMbiMH npn nonbmce yBejranHTb pa3- 
Mepbi )Keno6a, hto6m AOCTHrayTB np0H3B0AHTejibHOcra 6o;iee 2 KrAiac. 

Cxohchm TexHHHecKHM peineHHeM ycTpoifcTBa HBJweTCH ycTaHOBKa (naT. PO >fe 
21 15634, C04B 35/52, 20.07.1998) jxw TepMoynapHOH o6pa6oTKH cbinyHHx MatepHaJiOB, 
coAep>Kaman eMKOCTb ajih hcxoahoto MaTepnaJia, HarpeBaTejiH h jiphboa BpameHua, a 
TaKHce cnoco6 TepMoyAapHOH o6pa6oTKH cwnynnx MaTepHanoB, BionoHaioiUHH 3arpy3Ky, 
pacnpeAeJieHHe h nepeMemeHHe no Harperoa noBepxHOcra hcxoahoto MarepnajKL, nac- 
THm>i KOToporo npn 3tom HaxoflHTCH b othochtcjibhom nepeMemeHHH H KOHTaKTe, CXOA 
roTOBoro npoAyKTa b HaKonHTejib. 

B KanecTBe npoTOTHna npmurra ycTaHOBKa n cnoco6 TepMoyAapHOH o6pa6oncH 
cbmyHHX MaTepHanoB (IlaT. P0> Mb 2186616, 7 B01 J8/10, 10.08.2002). 

H3o6peTeHHe no npoTorany pemaeT cJieAyionme 3aAaHH: peryjmpoBaHHe pacxoAa 
cbmynero MaTepHana; ynopaAoneHHoe, c nJiorabiM KOHTaKTOM, ero pacnpeAeJieHHe no Ha- 
rpeTOH noBepxHOcnn; yBejiHHeHHe cKopocra HarpeBa cbinynero MaTepnajia; 6ucTpoe ox- 
jia^aeHHe-3aKanKa npoAyiera TepMoo6pa6oTKH a™ $HKcauHH ero MeTacTa6Hjn>HO» 
CTpyicrypbi; noBbinieHHe npoH3BOAHTeJibHOCTH; yMeHbmeHwe 3Hepro3aTpaT. 

riepeHHCJieHHbie 3aAaHH peniajoTca cnoco6oM fepMoyAapHoii o6pa6oTKH cbmynnx 
MaTepnajiOB, BkjnoHaioiAHM 3arpy3Ky, pacnpeAeJieHHe h nepeMemeHHe no HarpeTOH no- 
BepxHocra hcxoahoto MaTepHajia, nacrama KOToporo npn stom HaxoA*TCH b othoch- 
TejibHOM nepeMemeHHH h KOHTaKTe; cxoa roxoBoro npoAyKra b HaxoiiHTeJib. IlpH stom, 
nocne 3arpy3KH hcxoahbiJi MaTepnaji nepeMenmBaiOT h oAHOBpeMeHHO noAorpeBaior, 3a- 
TeM A03HpyioT 3 paBHOMepHO pacnpeAeJiHK)T h nepewiemaiOT no Bpamaiomeftca h HarpeTOH 
AO TeMnepaTypbi 100-1500°C noBepxHOcra, OT6npaiOT h otboaht hs ycTBHOBKH neperpe- 
tmh nap h b MOMeHT cxoAa c HaipeTofi noBepxHOcra npoAyKT 3aKajiHBaK>T. 

OTHOCHTejibHoe nepeMemeHHe MaTepnajia h KOHTaKT ero Hacrau c HarpeTOH no- 
BepxHOCTbio ocymecTBJWiOT b pe3ynbTaTe AencTBHfl ueHTpoGeacHbix chji, a BpeMa KOHTaK- 
Ta h cHJiy npHHcaraa MarepnaJia k HarpeToft noBepxHOCTH peryrapyioT nyreM H3MeHeHHa 
CKopocra ee BpameHiw. npn stom o6ecneHHBaioT 3$<j)eKTHBHbiH HarpeB nacnm hcxoa- 
hoto MaTepHana nocpeACTBOM TennonepeAann npn KOHTaKTe nocneAHHX c Tapejibio. flo- 
noJiHHTejibHoe k CHJie raKecra npHxcarae *iacnm 3a chqt ueHTpoGeacHbix chji yBejiHHHBa- 
ex njioraocTb hx KOHTaicra c HarpeTOH pa6oneft noBepxHOCTbio TapeJiH h yjiynuiaeT npo- 
Aecc TenjionepeAa™. TaKofi mctoa HarpeBa nosBOJiaeT yBejiHHHTb cKopocib OTHocHTejib- 
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Horo ABHH<eHHH ^acraa hcxoahoto MarepHarca, a 3HaHHT, h npoH3BOAHTejibHocTb npouec- 
ca. IlpH 3tom TepMoyaap Macrau c pa3MepaMH okojio 100 mkm ao xeMnepaTypBi 350°C 
npn ^BH5iceHHH no Tapejm, HarpeTOH ao 1000°C, saBepinaeTCH sa 0,4*0,8 c. npn hotojib- 
30BaHHH 6oJiee mcjikhx nacxim HexoAHoro MaTepHana, < 100|ik, npoijecc hx HarpeBa 
npoHcxoOTT 6Bicipee. Ecjih Heo6xoAHMO ycmnrrb KOHTaKT HacTHij c Harperoft noBepxHo- 
CTBio Tapejra, to 3TO AOcraraeTca yBejmneHHeM cKopocra ee BpameHHH. B cjiynae ace 60- 
jiee Kpynmix nacTHU hcxoahoto MaTepHana, > 100 mkm, yBejinneHHe BpeMeHH hx koh- 
TaKTa c HarpeToii noBepxHOcrwo Tapejra AOcraraioT yMeHBineHHeM cxopocTH ee Bpame- 

, HUH. 

3aKanKy b momcht cxoAa npoAyiera c HarpeTOtt noBepxHocra ocymecrBjunoT 3a 
cneT KOHTaKTa c oxjiaacAaeMoft 6okoboE noBepxHOCTBio ycTaHOBKH, oxjia)KAeHHe noBepx- 
hocth npoH3BOA«T npHHyAHTejiBHo. IlpoflyKT oxJiaacAaioT ao TeMnepaTypw He 6onee 
150°C 3a BpeMH He 6qjiee 5 c. Eipoqecc HarpeBa-3aicajiKH cbinynero MaTepHana ocymecrB- 
juuot b TeneHHe 0,5-5,0 c. IlepeMeiiiHBaHHe hcxoahoto MarepnaJia ocymecTBJMioT 3a cneT 
nepeaaHH MOMeHTa BpameHHa ot npHBOAa Tapejra, CKopocTb nepeMemHBaHHH hcxoahoto 
MaTepHana perynnpyiOT nyreM H3MeHeHna nepeAaTOHHoro nncjia npKBOfla. Ot6op napa 
ocymecTBJMioT b 30He TapejiH c MaKCHManbHbiM AafijieHHeM neperperoro napa. IlpH ao- 
3HpoBaHHH CMnynero MaTepHana H3MeHHK>T ruiomaffb A03Hpyiomero 3a3opa. C H3MeHe- 
HHeM MHcjia o6opoTOB Tape™ npa A03HpoBaHHH pacxoA cBinynero MaTepnana ocraerca 

nOCTOHHHBIM. 

3aflanH no npoTorany peniaiarca Ha ycTaHOBxe rjw TepMoyAapHoft o6pa6oTKH 
CBinyHHx MaxepHanoB, KOTopaa BKJiKreaeT: sepTHKajiBHtifl Ban c npHBOAOM BpameHHa h c 
3aKpenjiteHofi Ha h6m Tapejitio, ycrraHOBJieHHbiH b Kopnyce; cmkoctb aa* hcxoahoto Ma- 
TepHana, b HHHCHeft Hacra KOTopofi ycraHOBJieH peryjWTop pacxoAa MaTepnana; Koacyx 
Ana cSopa npoAyKTa - HaiconHTejib. IlpH 3tom ycTaHOBKa CHaGaceHa HarpeBaTejiKMH, chc- 
TeMofi OT6opa neperperoro napa, CHCTeMoft 0XJia>KAeHHH-3aKajiKH npoAyKTOB TepMoyAap- 
hoh o6pa6oTKH, a pa6oHaa (BepXHaa) noBepxHocTb TapejiH BBmojiHeHa KOHHHecKoif hjih c 
KpHBH3HO#, o6ecneHHBaiomeH pacuinpeHHe KBepxy. 

HarpeBaTejiB TapejiH MOHceT 6bitb pacnoJio>iceH noA TapejiBK), 3aicpenjieH Ha Tape- 
jiH hjih pacnoJioaceH HaA TapejiBK). B KanecTBe hctohhhkob Tenjia HcnojiB3yK>T 3JieierpH- 
necKHe HarpeBaTeJiH, ra30BBie hjih HHBie TomiHBHBie ropejiKH. HarpeBaTejiB TapejiH ycTa- 
HOBJieH b TenjioH30JiHpoBaHHOM ocHOBaHHH Kopnyca ycTaHOBKH. riepeMemaeMM b oce- 
bom HanpaBJieHHH BepxHM nacTb TenJi0H3OJiHpoBaHHoro Kopnyca ycTaHOBKH o6pa3yeT c 
pa6oneH noBepxHOCTbio TapejiH mejib, nepexoAHnxyio b 30Hy oxJiaacAeHH*- 3oHa oxJiaac- 



AeHH* npcwKTOB xepMoyaapaoa o6pa6ox K a BtiaonHeaa b Ba fl e nonocxa, o6pa30BaHHOH 
6okobhmh noBepxH octamh Kopnyca a ochobbhhh ycxaaoBKH. BoKOBtie noBepxHOCTH 
Kopnyca a ocaoBaaaa ao«BepraK>x npHHyflHxenBHOMy oxiia^eaaio. 3o»a ox/iaaweaaa 
coeaaHeaa c hoboctbbd xoacyxa Ana c6opa nposyKxa. Bokobbb noBepxaocxB Kopnyca yc- 
xaHOBKH BBmoBaeaa KOHHHecKO* »bh npo^nnpoBaHHOfi hhbim o6 P a30M c cyaceaaeM K 
HH 3 y. Perynaxop pacxo fl a acxoaaoro Maxepaaaa BunojiaeH b Baae aowapa b oceBOM 
aanpaBneaaa BTyjiKH, B3aHM0 fl eficTByK>meii c xoaaHecKOH ana npo$miHpoB8BHoft hhbim 
0 6pa30M wiwo aana, nepexo^efi b aarpyaoHHyio aoBepxaocxB xapena. Emkoctb ah* 
, HcxoAHoro cBinynero Maxepaana caaSaceaa aarpeBaxeneM. menB M e>w xapenBK, h 

Bepxaea nacxBio xopnyca coeaaaeaa c iiojiocxhmh ox6opa neperpexoro napa h aarpeBa 

cxeHOK eMKOcxH nasi HexoflHoro npo^yKxa. 

OceBoe nepeMemeane perynaxopa pacxoaa o6ecneaaBaex aaMeaeaae nnomw 

3 a30 P a Mew mhm xopaoM BxymcH h kohhmcckoh Mac™ BepxHKanBHoro Bana h, xeM 

caMtiM, peryjuipoBaHHe pacxofla acxoflHoro cunynero Maxepaana. 

BoKOBaa noBepxaocxs ocaoBaaaa h eoKOBaa noBepxnocxB Kopnyca oSpasyioT M e- 

w co6oh nonocxB oxnarcaeaaH, ana Hero oaa caa62ceBBi cacxeMOH aonBona oxnaac- 

wuomea otocxh. HonocxB oxnaacAeaaa aepexo«ax b KOHHiecKyio hobocxb xoacyxa 

jpifl c6opa npoAyKTa. 

K ochobhbim BeflocxaxKaM H3BecxHoro pemeaaa cjie^yex oxHecxn cneAyK>inae: 

1 HpeABapHxeBBHyK, cyaacy cuporo cBmynero Maxepaana b eMKOcxa a ero o6pa- 
6oxKy xepMoy^apoM aa xapena apoBonax apyr 3a ApyroM b fl B e npocxpaacxBeaao pa3Ae- 
neHHtie cnmHH. 

2 Mecxo noflaia CBmywo MaxepHana aa xapenB b ueaxpe He awiaerca ohxh- 
ManBHBiM, xaK kbk b axon 3 o«e Maxepaan Maorocnoea, a 3 oaa ero pacxexaaaa xobkhm 
cnoeM aaxonaxca Cnaace k nepa*epaa xapenB, BceflCXBae Hero anon*** xapena ac- 

noJitoyeTCfl He3$$ eKTHBHO - 

3 Cnoco6 o6pa6oxKa cBiay^ax MaxepaanoB Benyr b none AeficxBaa aeaxpooeac- 
hbbc can, Koxopne acao^xca He^exxaBHO. UeHxpo6e»<a He caw oeecneaaBaKrr, 
BO-nepBBix, nepeMemeaae Hacxaa c ax pacxexaaaeM no xapena a, bo-bxo P bix, anoxabia 
KOHxaxx nacxau c aarpexoa noBepxaocxBK, Ilpa sxom Benxop rpaBaxaaaoaaMX can nac- 
xau (ax Bee) aaMHoro MeHBme BeKiopa aeHxpo6e>KHBix can a npaxTHHCCKH ae oKasneaex 
cymecxBeaaoro BJiaaaaa.Ha co3 fl aaae anoxaoro KOHxaxxa nacxaa K aoBepxnocxa. ripeA- 
aoaceaa c n o«Haa KoacxpyKuaa xapena - KoaaMecKaa na6o KpaBOBaneBaaH c pacaa.pe- 
HHeM KBepxy. 



4. npa T3KOM cnoco6e ncnonbsoBaHHH nencTBHH ueHTpo6ex<Hbrx cnn cncxeMa 06- 
paSoTKH MaTepnana He o6nanaeT TexHonornHecKon rn6K0CTbio, TaK KaK KOHtfcnrypanna 
Tapenn paccHHTaHa Ha o6pa6oTKy nacran onpeneneHHbix pasMepoB. HanpnMep, onpeae- 
neHHOMy pa3Mepy qacrau 3aaaHO cooTBercTByiomee BpeMH KOHTaKTa h hx CKopocTb ne- 
peMemeHHa no Tapenn. Earn nepepaSaTbiBaxb Ma T epnan c HacrauaMH 6onbinero pasMepa, 
to Tpe6yeTca 6onbinee BpeMH KOHTaicra, T.e. yBenHMeHHfl winHbi nyra nepeMemeHna no 
Tapejm. A nocKOjn,Ky flHaMCTp Tapenn HeH3MeHHbrii (no npoTorany - 1 m), to ocTaeTca 
BapnaHT TopMoxcemia nacTno. CHnaceHneM HHCJia o6opoTOB. B cbokj onepeflb, sto npnBe- 
Aer k yMenbineHHio ueHTpoSexcHbrx chji h CHnxcenmo chjih npHacanw k noBepxHOcra, 
KpnBH3Ha KOTopoft Ha 3th nepeMemeHna nacrnn He paccmTaHa h T.n. Hhmmh cnoBaMn, 
peryjinpoBarb peacnM o6pa6oTKH Hacrau Ha onHOH Tapenn aaflaHHon <|>opMbi mojkho 
TOJibKO b y3KHX npeaenax. 

5. CKopocTb BpameHHH Tapenn, BwnonHeHHon c pacninpeHneM KBepxy, mojkho 
MeHOTb jrainb b ysicnx npenenax Taioice no cnenyiomen npnHHHe. BpeMH ABHHceHHH nc- 
xoflHoro Marepnana no Tapenn no npoTornny TeM 6onbme, neM MeHbine CKopocTb B P a- 
meHHfl Tapenn. OnnaKO npn Manbix o6o P OTax neHTpo6e»CHbie cnnu OKasbinaioTCH nenoc- 
TaTOHHbiMH ana npeoaoneHna cnnbi TajKecra. 3to npnBonnT k cKannnBaHnro o6pa6a T bi- 
BaeMoro MaTepnana b nenTpanbHon nacrn Tapenn. HanpnMep, npn ckopocth BpameHna 
M eHee 90 o6/mhh nacTHUbi mnpaprnnnnTa pasMepoM 6onee 80 mkm He Moryr npeoflonerb 
KOHHHecKyio Tapenb c yrnoM HaicnoHa o6pa3yK>men 30° k ropnsoHrann. n P n 6onbninx 
oSopoTax HcxoflHbifi MaTepnan, HaoSopoT, npeofloneaaer Tapenb cjihhikom 6bicrpo, He 
ycne B aa HarpeTbca no TpeoyeMOH TeMnepaTypM. HanpnMep, npn CKopocrn BpameHna 60- 
jiee 130 06/MHH nacrnubi nmpaprnnnnra pasMepoM 6onee 80 mkm npeoaoneBaioT Taicyio 
ace Tapenb flnaMerpoM 1 m sa speMa, ne npeBbiinaromee 0,5 c, hto HenpcTaTOWO nna 
ocymecTBneHna ray6oKoro xnMHiecKoro npeBpameHna. 

6. nepeMemeHHe no ysKon menn Hafl Tapenbio noponiKOBbix Mac-ran cnoco6cTByeT 
ynocy 6onee Menxnx H3 hhx c napaMH Bnarn, hto ocnojicnaer b A anbHeniUHM CTaarao nx 
yTHnH3annH b ycnoBnax KOHfleHcannn Bnarn. 

7. npennoxceHHoe no npoTO-rnny ycTponcTBO aBnaeTca cnnbHO HHepnnoHHbiM no 
HarpeBy/oxnaacfleHHK). n P n Hannsnn ycnneHHoii Tennonsonannn xopnyca n Sonbmnx ra- 
6a P HTax Tapenn OwaMerp 1 m, TomnnHa 1 cm) BpeMH HarpeBa Tapenn ot 20 no 300°C co- 
cTaBnfler OKono 1 naca npn moihhocth HarpeBaTeneft okoho 50 kBt. B cnynae ocTanoBKH 
ycrpoficTBa no npoTOTnny ero BCKpbrrne ajih TexHonoranecKnx pa6o T bosmojkho nnnib 
nocne oxnaacneHHH Tapenn, BbinonHneMoro b TeneHne necKonbKnx nacoB. npn stom npo- 
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uficc HarpeBa/oxjia>icAeHHH aojdkch npoBOAHTbca npH BpameHHH TapeJiH, bo n36eacaHHe 
o6pa30BaHHH nepeKoca ee MarepHajia. 

H3o6peTeHHe peuiaeT 3aaa*iy noBtraieHHfl 3<$>(|>eTHBHOcTH HMnyjiBCHoft TennoBofi 
o6pa6oTKH cwnyHHX MaTepnajioB. 

ripeflJiaraeMoe n3o6peTeHHe ana ocymecTBJieinw npowcca TepMoyaapHOH o6pa- 
6otkh noponiKOBbix CBmyHHX MaTepnanoB npaKranecKH HCKJuonaeT 6ojii>iiihhctbo 
HMeiomnxca b npoTorane h aHaaorax HeaocTaTicoB 3a cneT Bw6opa 6o;iee onTHMariBHoro 
cnoco6a nepepa6oTKH c AOcraaceHHeM Tex 3Ke pe3yjn>TaroB, ho npH 6oJiee HH3KHX TeMne- 
paTypax, hto flaeT bo3mohchocti, npHMeHeHHfl ana BpamaioiueHca HarpeTOH noBepxHOcra 
umpoKoro xnacca »aponpoiHbix 0 Koppo3HOHHOcTOHKHX MaTepHajioB h ynpomeHHe koh- 
cTpyKAHH ycTpoftcTBa - ueHTpo6e»Horo aKTHBaTopa. KpoMe Toro, CTaHOBHTca bo3mo»c- 
HtiM nepepa6aTWBaTb b OAHy CTaflHio icaic cyxne cunyroe MaxepHanbi, xaic h BJiaHonae. 
3to AenaeT nponecc nepepa6oTKH 3kohomhh6ckh bbitoahwm h KOHKypeHTOcnocoSHbiM. 
IIocKOJiBKy nponecc o6pa6oTKH BJiaaoioro MaTepnana HecKontKO cjioacHee nepepa6otKH 
cyxoro, to AanbHeiiniee HsaoaceHHe npiraeAeHo npHMemrrejiBHo k BaasKHOMy MarepHany, 
npH 3tom nepepa6oTKa cyxoro npome h B03MoacHa no sxoMy ace cnocoSy h Ha 3tom ace 
ycnponcTBe, ho no cnennaabHO noAo6paHHWM peacHMaM. 

3aflaqa peinaerca npeonaraeMMM cnoco6oM h yerpoHCTBOM Ana ero ocymecTBJie- 

HHH. 

Cnoco6 HMnyjibCHoii TennoBoft o6pa6oTKH cwnyrax MarepHanoB, BianoHaer cra- 
Ahh ncnapeHHH noBepxHocraoH BJiairn, 6bicTporo HarpeBa ao Tpe6yeMOH TeMnepaTypbi h 
nocjieflyiomero oxnaxweHHa c ocymecrBJieHHeM noflara nacTHU Ha HarpeTyio CBbnne 
100°C BpamaiomyiocH noBepxnocrb, koht3kt lacran c HarpeTofi noBepxHOCTbio ocyme- 
ctbjmk)t aeficTBHeM neHTpo6eaonbix chji, BpeMa KOHTaicra h cmry npH»arafl lacran k no- 
BepxHOcra perynnpyioT nyreM. H3MeHeHna ckodocth ee BpameHHa, a CTaflino saicanKH 
Hacran ocymecTBJiaioT Ha noBepxHOcra xonoAHJibHHica nyreM 6bicTporo hx oxnaacfleHHa 
H c6opa roTOBoro npoflyicra b HaKomrrejie. 06pa6oTicy ABmKyiimxca nacTHu cbinynero 
MaTepnana BeAyr Ha Bpamaromeficfl BepraicajibHOH muiHHApHHecKOH hjih KOHHMecKoK 
HarpeTofi noBepxHOCTH , Ha KOTopofi CTaflHH HcnapeHiw H36brro<ffloB Bnarn a HarpeBa ao 
Tpe6yeMOH TeMnepaxypbi coBMemeHbi, BpeMa abhjkchhh MaTepnana no HarpeTOH noBepx- 
hocth noA AeflcTBHeM chjiw TJRKecTH KOHTpompyioT CHJion TpeHHa, cnny TpeHHa pery- 
nnpyioT nyreM H3MeHeHHa cKopocni BpameHHa. 

Cbinymfi MarepHan c BaaacHocTbio Sonee 5,0 Mac.% noAaror b bhac sKcrpysHOH- 
Hbix rpaHya. nponecc TepMoyAapa ocyinecrajunoT Ha BHyrpeHHeii noBepxHOcra Bepra- 



KtuiBHoro BpamaioinerocH 6apa6aHa inurnHflpHHecKofi hjih KOHHHecKoii $o P mh c noAaneH 
Ma-repnana na ero xopeu CBepxy. BpeMa ABnaceHiia o6pa6axMBaeMoro Maxepaana no B P a- 
maiomeHCfl Harperofi noBepxHOcra yBenHHrnmexca n P H noBbiineHHH cko P octh Bpamemia. 
YBennHeHHe npoHSBOAHxenbHOCXH axxHBaxopa npH saflaHHOM Bpe M eHH KOHTaKTa ocyme- 
ctbjwiot sa cnex yBerareeHHa AHaMexpa 6apa6aHa c OflHOBpeMeHHBM cHHKeimeM cKopo- 
cth ero Bpameiraa. B saBHCHMoexH ox AeaMexpa 6apa6aHa, Bbi6paHHoro no npoHSBOAH- 
TenbHOcra, hcxoahbih MaxepHan noAaiox Ha oahh hjih HecxojibKO ceicropoB pacnpeflenn- 
xenbHoro xojibna CBepxy, KonniecxBO xoxopux saBHcnx ot nnoroaAH pacxejcaHHa Maxe- 
pnajia no noBepxHOcra 6apa6aHa, 6e 3 HaKJiaflKH nJiomaAefi pacxexaHHa apyr H a Apyra. 
CTaflino 3aKanKH Macran ocymecxBJiaiox H a noBepxHOcra xonoffHJibHHKa, pacnoaoaceH- 
Horo Hnace 6apa6aHa, nyreM 6bicTporo nx oxnajKAeioia 3a BpeMa He 6onee 3 c ao xeMne- 
paxypw He 6onee 150°C. CyMMapHoe BpeMa o6pa6oTKH MaxepHaaa Ha Bcex cxaAHax co- 
cxaBJiaex He MeHee 1 c. 

Cnoco6 xepMoyflapHOH o6pa6oxxn nopouncoBbix cbinynnx MaxepnanoB BxmoHaex: 
noAany BJiaacnoro Maxepnana co cxenenbio bjkukhocxh ao 20 Mac.%, yflaneime noBepxHO- 
cxhoh snara c macron c o«HOBpe M eHHbiM npoBeAeHneM cxaAHH xepMoyflapa Ha Harpexoft 
CBbime 100°C Bpamaiomeaca noBepxHoexn; nocnenyioinyio 6ucxpyio saxanxy npoflyxxa 
nyreM ero oxaaacAeHHa AO xeMnepaxypbi He 6oaee 150»C sa BpeMa ne 6onee 3 c.H c6op 
roroBoro npoayxxa b HaxonHxeab. TpeoosanHa w» BbinonHeHHa axanoB sxoro cnoco6a 
cjieflyiomiHe: 

1. BjiaacHWH Maxepaan noAaiox B axxHBaxop b BHfle 3KCxpy3HOHHbix cria6onpoH- 
Hbix MHKporpaHyn AHaMexpoM ao 3 mm, npHroxoBJieHHbix jhoShm H3 nsBecxnbix cnoco- 
6ob (nanpHMep SKcrpysneH, ncnojibsya AJia 3Toro HepBa^Hbift 3KCxpyAep). rpanyjibi no- 
cxynajox H a narpexyio B pamaiomyK>ca noBepxnocxb no acejio6y b peaoiMe pasopBaHHoii 
cxpya (bo HsGeacanHe saxopa npn abhjkchhh ns-sa cBOAoo6pa30BaHHa). 

2. KoHxaxx BJiaoKHbix rpaHyn c noBepxHocxwo, Harpexofl ao xeMnepaxyp nopaAxa 
600 - 700°C, npHBOAHX k MXHOBeHHOMy nx Harpeay h paspbiBy napaMH Hcnapajomeiica c 
nacxHU noBepxHocxHoa Bnam, noxoMy hto cnna cbhsh (ayxoresHa) MeacAy nacranaMH b 
rpanynax nocpeACXBOM noBepxnocxHOH Baara h nexoxopbiM hx ynaoxneHHeM npn 3KC- 
xpysHH, HenpoHHaa. HsBecxno, to b npoMbnnneHHbK annapaxax npH ABHaceHHH cbnry- 
nero Maxepnana no Harpexon nosepxHocxn (b xoHxaxxH bix xen«oo6MeHHHKax c AB0>xy- 
umMHca cnoaMH xenaoHoenxera n a P .) MHHHMajibHoe BpeMa xenJioo6MeHHbix nponeccoB 
SHaHHxenbHO Menbine BpeMen KOHxaxxa b 3thx annapaxax. Tax, nanpHMep, Ana pennoro 
necxa c AnaMexpoM Hacxnn 100 mkm, ABHHcymHxca no narpexoH noBepxnocxH, mhhh- 



MajiBHoe BpeMfl hx HarpeBa cocTaBJiaeT okojio 0,07 c, npH AHaMeTpe 2 mm - 2,8 c. BeJiH- 
hhhbi xaKoro >ice nopjvpca nojiyneHbi h ajih apyrax cbinyHHX MaTepnanoB. A nocicojiBKy 
6ojibihhhctbo nopoinicoBbix MaTepHaaoB b npoTorane o npe^naraeMOM H3o6peTeHHH 
HMeioT Hacraabi pa3MepoM 0-150 mkm, to acnapeHHe c hhx noBepxHOCTHofi BJiara 6y- 
AeT npaKTHHecKH MTHOBeHHbiM. Ecjih ace BpeMfl HcnapeHHa coH3MepHMO co BpeMeHeM 
o6pa6oTKH TepMoy^apoM, to moecho oTperynnpoBaTb npoAecc cKopocTbio BpaiAeHHH. KaK 
noKa3ajiH onMTBi, npoBeAeHHBie b HHCTHTyre KaTanH3a, a™ pa3pyuieHHH rpanyji AHaMeT- 
poM ao 2-3 mm oKa3aaocb AocTaronHBiM BHemHero B03AeflcTBHH b $opMe hx najxemm c 
HeKOTopofl BbicoTbi H3 >Keno6a Ha pacKajieHHyio BpamaiomyiocH noBepxHOCTb. IIpH 3tom 
AJnrre^BHOCTb npoijecca ncnapeHHH h TepMoyzjapa cocraBJiaeT okojio 1 c. 

TaKHM o6pa30M, AaHHBifi npHeM no3BOJuieT iipoboahtb HenpepuBHyio Hapa6oTKy 
BJiaacHoro MaTepnana b OAHy CTaAHio c TepMoyAapoM . 

3. Run peajiH3auHH CTaAHH TepMoyAapa b 3aAaHHbix onTHMajibHBix ycJioBHjax pa3~ 
pa6oTaH h npoBepeH 3KcnepHMeHTajibHO Ha ropaneM cTeHAe cjieayroimiH cnoco6. B ero 
ocHOBe jiokht, KaK h b npoTorane, o6pa6oTKa nacraA Ha BpamaioiAeHca HarpeToft no- 
BepxHOCTH b nojie AeftcTBHfl ueHTpo6e>KHbix h rpaBHTaAHOHHBix chji c toA pa3HHueft, hto 
onpeAeiwioiAee bjihhhhc npH abhhcbhhh nacraA no Harperon noBepxHOCTU OKa3BiBaK>T 
rpaBHTaAHOHHbie chjibi, a AeHTpo6eacHBie chjibi o6ecneHHBaK>T co3AaHHe chji tpchhh o 
noBepxHOCTb, KOToptie peryjmpyiOT cKopocTb ABHaceHHa nopoimca, T.e. BpeMH KOHTaicra. 
npH 3TOM Bee nopouiKOBbix MaTCpHaJiOB He 3aBHCHT ot $opM noBepxHocTeii KOHTaicra, a 
AeHTpoSe^KHbie chjibi, AeftcTByiomHe BcerAa b oahom HanpaBJieHHH, nepneHAHKyjinpHO 
och BpameHHH, npn TaKHX KOHTaKTax npaKTHiecKH oAHHaiKOBBi. QrcioAa cjieAyeT, hto 
peajiH30BaTb TaKoe pa3JioHceHHe chji bo3mo»cho He Ha ropH30HTajibHOH 9 a Ha Bepraxajib- 
hoh noBepXHocra BpameHM b 4>opMe AHJiHHApa - 6apa6aHa cooTBeTCTByiomeH bbicotbi c 
noAanefi nacTHA Ha BHyrpeHHK>K> ero noBepxHOCTb c BepxHero TOpua. npH stom, TaK KaK 
ueHTpo6e)KHBie chjibi AeficTByrc>T nepneHAHKyjiapHO k noBepXHocra h coH3MepHMbi c Be- 
com nacTHA, to CHJiy hx npH>KaTH5i k 6apa6aHy h ckopoctb cnojreaHHH jienco peryjinpo- 
BaTB cicopocTbK) BpameHHa 6apa6aHa, h ueHTpo6eHCHafl CHJia, onpeAeJunoiAaa BpeMa koh- 
Taicra Hacrau, nocTOAHHa ajih Jiio6oft muiHHApHraecKoft noBepXHocra. 

fleficTBHTejiBHO, no onpeaejieHino ueHTpo6eacHaa cnjia paBHa F y = mco 2 r, roe: m - 
Macca nacTHABi, co - ee yrnoBaa CKopocTb (nacTOTa BpaiAeHHa) Hr- paAHyc okpjokhocth 
6apa6aHa. Ecjih BeJiHHHHBi F y h m nocToaHHW, to npn yBejiHHCHHH r, npn npoHHX paBHbix 
ycnoBHHX, cjieAyeT yMeHbinHTb BejiHHHHy co=2irn, T.e. yMeHbniHTB hhcjio n o6opotob 6a- 
pa6aHa b eAHHHuy BpeMeHH. 
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TaKHM o6pasoM, HcnoJibsoBamie neHxpo6e>KHbTx chji He b npoTHBOBec k rpaBHTa- 
UHOHHbiM npHBOflHT k nojiosKHxejibHOMy KanecxBy - npn ysejiHHeHHH ^HaMerpa 6apa6aHa 
c oflHOBpeMeHHHM .yMeHbmeHHeM cxopocxH ero BpameHHfl fleficxBHe Ha HacxHnu rpasH- 
xauMOHHbix h ueHTpo6e>KHbix chji ocxaexca oflHHaKOBbiM. CjieAOBarenbHO, yBejinneHHe 
npoHSBOflHTejibHOCTH neHTpo6e5KHbix aKTHBaropOB saBHCHT TOJibKO ot pasMepoB 6apa6a- 
H a h HHOia ero o6o P otob h ne M 6ojn>nie AHaMexp 6apa6a H a, xeM hhcjio ero o6opoxoB 6y- 
«ex MeHbHie, hto kohctpykthbho HBJiaerca jjoctstohho HanescHbiM pemeHHeM. n P H stom 
bo3mo>khh ra6Koe peryjinpoBaHHe nponeccoM h nepepa6oTKa cbinynnx MarepnajioB b 
nrapoKOM ananasoHe napaMerpoB. OrpamiHeHHeM npn Bbi6ope pasMepoB 6apa6aHa mo- 
m 6bixb roiowaflb ero noBepxHocxn, HeoGxoflHMoii wis nepeaaHH pacnexHoro Kojuree- 
CTBa xenjia ot HarpesaxejieH, a Taicxe BOSMOWHOcTb hx paaMemeHiw b ra6a P HTax 6apa6a- 



Ha. 



4. B 3aBHCHMocrH ot flHaMexpa 6apa6aHa, B bi6paHHoro no npoHSBOflHxejibHOCXH 
aKTHBaropa, MaxepHan no^aiox paBHOMepno Ha o«hh hjih hcckojibko ero ceKTopoB b 
Bepxnefi nacxn GapaSana. B cnynae HecKOJibKHX xoneic nonanH, KaawM cipya Hacxim, 
cnojna* no noBepxHOCTH no bhhtoboh jihhhh, npn cxo fl e c kpomkh 6apa6aHa pasSpacbi- 
Baexca no noBepxnocxH saicajioHHoro xoJiOAHJibHHKa no cexxopaM onpeaeJieHHOH juiHHbi. 
n P H 3tom He aojbkho 6bm> HaKJiajucH ffliomwfl 3thx ceKTopoB apyr Ha apyra, hto ra- 
paHTHpyex orcyrcTBHe hx HaxjiaflKH npn pacxeKaHHH no noBepxnocTH 6apa6aHa. 3xhm 
caMbiM onpeaejwexca xonHHecxBO xoneic noaaHH nopouiKa Ha BXOfle. 

5. B npoTOTnne BWAenaiomHeca hs Hacxim napu BJiara nepeMemaioxcH no mejiH 
BflOJib xapenH, nomowaiox xemio ot 3,ieKipoHarpeBaxeJi a , b cjrynae ero pacnojioacemm 
caepxy, H b bhp& neperpexoro napa otboahtc* H3 ycraHOBio., hto He 3KOHOMHHHO c xohkh 
3 peHHH 3Hepro3aTpaT. KpoMe xoro, c neperpeBOM napoB yBejiHHHBaexca ex CKopoexb, 
BcneacTBHe nero nponcxoflHT ynoc c napawn mcjikhx Hac-ran, hto BbnoBex ocjioacneHne c 
nx oTAeiienneM na own ohhctkh h KOHfleHcannn napoB H hx noBTopnoro hok»uo» 
hhh (H3-3a BTopHHHoro HacbnneHHH BJiaroH). 

6. BapaGaH, KOHcrpyKHHH xoxoporo HpesBMHafiHO npocra, mojkho mroxoBHXb H3 
TOHKOJiHCTOBoro Maxepnajia, Koxopufi 6bicxpo narpeBaexca (hto B a>KHO npn nyace aKTH- 
B axopa) a xaKHce 6bicxpo oxraaerca npn ocraHOBKax ycxpoftcxBa. MaxepnajioM MO*ex 
6bixb jno6aH acapocxoHKaa HepacaBeiomaa cxanb xnna 1X18H9T h b cjiynae ero H 3H oca 
B03MOHCHa 6BicTpaa 3aMeHa 6apa6aHa. 
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7. Iloc/ie cxofla c Harperoft noBepxHOcn* npoAyKT 3aKajiHBaiOT 3a cneT KOHTaicra c 
noBepxHOCTbio xouoAHUBHHKa, oxjia>KAeHHe KOTopofl peryjiHpyeTca noAaneH xJiaAareHTa. 
Ilpo^yKT oxjiaacflaiOT ao TeMnepaTypBi He 6ojiee 150°C 3a BpeMfl He 6o;iee 3 c. 

8. CyMMapHBilS npouecc HcnapeHHJi-HarpeBa-3aKajiKH Hacnnj cBmynero MaTepaa- 
na ocymecTBJiHioT b uinpoKOM Anana30He BpeMeH. Bo3MoacHa KaK KpaTKOBpeMeHHaa 06- 
pa6oTKa b TeneHHe 0,5-1,0 c, TaK h 6onee npoAOflECHTejiBHaa, SoJiee 1 c. IIpH stom pery- 
jmpoBaHHe TeMnepaiypH no 30HaM ocyujecrBJiaiOT TepMonapaMH, ycTaHOBJieHHMMH b 30- 
He HarpeBaTejieft, HaiconHTejie npoAyiera, BXOAe - BBixoAe XJiaAareHTa h Ha BBixoAe napa. 

PeaJiH3auHK) npeAJiaraeMoro cnoco6a Beflyr Ha yeraHOBKe - ijeHTpo6e>KHOM aKTH- 
BaTope AJia TepMoyAapHoii o6pa6oTKH chmymx MaTepnajioB, KOTOpaa BmnoHaeT: ycTa- 

HOBJieHHBIH B KOpnyce B epTH KaJIBHBIH KOHCOJIBHBIH BaJI C BBIHOCHBIM 3JieKTpOIIpHBOAOM 

AJia ero BpameHHH, 3axpenjieHHBiH Ha Kptrance icopnyca oahhm kohuom b oxJia^KAaeMOM 
Kopnyce c noAmnnHHKaMH; oahh hjih 6anee McejioGoB ajih noAann hcxoahoto MaTepnana 
Ha noBepxHocTB BpaiueHHa; co6cTBeHHO noBepxHOCTB AJia o6pa6oTKH MaTepnajia TepMO- 
yAapOM, BBmojiHeHHaa b BHAe BepTHKajiBHoro UHJiHHApHHecicoro hjih KOHHHecKoro 6apa- 
6aHa; y3eji 0XJia)KAeHiiH-3aKaJiKH npoAyKTOB TepMoyAapHoft o6pa6oncH h HakonnrejiB 
npoAyicra. Ilpn 3tom aKTHBaTop CHaSaceH HarpeBaTeJiSMH 6apa6aHa h y3JioM OTSopa - ot- 
BOAa neperperoro napa. 

HarpeBaTejiH MOiyr 6bitb pacnoJioaceHBi cHapyaoj h/hjih BHyrpn 6apa6aHa. B Ka- 
HecTBe hctohhhkob TenJia HcnoJiB3yK>T 3JieicrpHHecKHe HarpeBaTejra - T3Hbi, KOTopBie 
ycraHOBJieHBi b TenjiOH30JrapoBaHHOM Kopnyce. Y3eji 3aicajncH - oxjiaacAeHH* ropHHHx 

npOAyKTOB o6pa60TKH BBmOJlHeH B BHAe I^HJlHHApHHeCKOrO 3aKaJIOHHOrO XOJIOAHJIBHHKa, 

cocToamero H3 oahoH hjih 6ojiee KaMep oxnaacAeHHH c HHAHBHAyaJiBHoil peryjiHpyeMOH 
noAaneH xJiaAareHTa b KaatoyK) KaMepy. Y3eji HaKonHTejia aBJiaeTca npoAOJiaceHHeM Kop- 
nyca xo no ah jibhhk a, uQTKffy kotopbimh HMeeTca KOJiBueBaa mejiB 3-5 mm axw HCKjnone- 
hhh nepeTOKa Tenna (xojioAa) MeacAy KopnycaMH xonoAHJiBHHica h HaiconHTeJW. TIpH ot- 
cyrcTBHH TaKoro 3a3opa bo3MOh<ho oxjia»cAeHHe BepxHefi nacTH BaKonHTejm h HajiHnaHHH 
Ha Heii nacTHA. B ahjihhaphmcckom Kopnyce h aiconHTe jih MaTepnajia cHapyncH ycTaHOB- 
jieHO pacnpeAeJiHTejiBHoe kojibijo c OTBepcraflMH, bbixoahiahmh b ero 30Hy. 

ripeAJiaraeMBifl cnoco6 o6pa6oTKH cBmyrox MaTepnaJiOB TepMoyAapoM peanH3y- 
eTCH b ycTpoficTBe - ueHTpo6e>KHOM aKTHBaTope, noKa3aHHBiM Ha 4>Hr.l AJi* AByx BapnaH- 
tob KOHCTpyKAHH - cjieBa ot och c KOHHnecKHM BpamaiomHMca 6apa6aHOM 8, cnpaBa - c 

UHJMHApHHeCKHM 6. AKTHBaTOp COCTOHT H3 KOpnyca 1 CO CBeMHOft KpBHUKOfi 2, SaKaJlOM- 

Horo xoJiOAHJiBHHKa 3, HaKonmejw 4 c 3anopHbiM ycTpoftcTBOM raria ura6epa 5, Bpa- 
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waiowerocH VV mpm*mo 6apa6aHa 6 c KOHHHecKofi ot6o P xobkoh 7 ^ xomwe- 
CKoro SapaSana 8, cHapy>KH h/hjih imyxpH Koxopbix (noKasaHH nynKrapoM) ycxanoBJieHbi 
HarpeBarejiH - T3Hm 9. Ha Kptnniee aKTHBaxopa 2 saKpennen b oxjia^aeMOM Kopnyce 
10 c nofliiranHHKaMH Bpamaiomiriicfl ox 3J ieKxponpHBOAa (na cpnrype He noKasaa) Ban 1 1, 
H a HHHCHew KOHne Koxoporo na cxyirane 12 c noMoinbK) pe6ep 13 saKpenneno pacnpeae- 
nHxenBHoe W o 14. Mew 6apa6aBOM 6, 8 h KOJibnoM 14 HMeexca 3 a30 P 15, nepea ko- 
xopbiit cBinyHHii waxepHan, nocxynajonnrti na pacnpeaainxenbHoe xonbup 14 no >Ke*o6y 
16 c KpbiuiKofi 17, ox6pacbiBaexcH na Bpamawnmiica 6apa6aH 6, 8. Ilofl 6apa6aHOM 6, 8 c 
TSHaMH P a3MemeH sajcano^Hbrfi xonoAHJibHHK 3, cocothh na oahoh hot hcckojimchx 
KaMep, pasflejieHHbK rnyxHMH neperopoAKaMn(Ha 4»Hrype noxasana o flH a KaMepa). Kaac- 
W xawepa HMeex nixynepa BBoaa-BbiBOfla xnaflareHxa. C BHyxpeHHen nonocxn xono- 
AHJibHHK no Bcefi Bbicoxe sainnmen MexajumnecKHM sicpaHOM 18, ycxanoBJienHbiM c saao- 
poM 19 b 5-7MM ww cBo6oflHoro cnojnaHH* nacxnn no noBepxHocxn xonoAHJibiunca 3. 
Hnace xoflOflHiibHHKa 3 c aasopoM 20 ycxaaoB^H naKonnxenb 4, cKperuieHHUH cnapyacH c 
xono^HHKOM P e6paMH, na BHenmea . cxopone xoxopon, pacnonoaceno pacnpeAean- 
xenbHbifi ko^kxop 21 c oxBepcxHHMH 22 h c naxpyGxoM BBO fl a Bosnyxa. OxBepcxn* aa- 
mnmeHH oxSoHHbiM K03bipbKOM 23. K HaKOimxerao npaxpennaexc* cteMna* xapa 24 
(non^enoBbiH Memox hhb «p.), xoxopyrc ycxaiiaBJiHB aiox na nanonbHbie aec* 25. B 
BepxHeii 'lacxn Kopnyca 1 ycxanoBnen naxpy6oK 26 ana oxBo A a neperpexoro napa Beaxn- 
^xopoM. HanpoxHB nero ycxanoBnen naxpyoox 27 c peryanpyeMOH aaaioHKOH 28 
noflann na aan 11 aoaayxa am eix> ^ononHHxe^Horo oxTOeHH*. CaapjOKH xopnyc 1 
noxpbrr xennonsonHnneH 29, KpbnnKa 2 - xennonaonanneH 30 h Hanonnxeab 4 - xenno- 

H30JIHIiPHeH 31. 

YcxanoBKa pa6oxaex cne«yK>mHM o6pa30M. Bnanane 3 an o jihjuot x^arenxaMH 
aaKanoHHbiH xonoflH^HK 3 n xopnyc noflamnnnKa 10, 3a K penn } «ox CHH3y xapy 24. fla- 
fl ee Gapaoan 6,8 nporpeBarcx T3HaMH 9 jyo aaAaHHon xeMnepaxypb,. 3axe M BKjnoHaiox 
3neKxponp H BO fl aana 11, BKmoMaK»x BeHXHJiaxop na BbixoAe oxBOAa napa, aaAarcx 
pacnexnoe hhoio o6o P oxob e noflanrr c paspHBOM cxpyn no acenooy 26 na apamaiomeec* 
pacnpeflennxenbHoe ko^o 14 ipaHy^bi BnaKHoro cbmynero Maxepnana, xoxopbiH noA 
A eHCXBHe M U eHxpo6 e >KHOH cnnbi cxoflnx e xanw 14 nepea 3a3 op 15 na BHyxpenmoio 
BpamawinyiocH noBepxnocxb 6a P a6aHa 6, 8. Hpn sxom Macxnubi Maxepnana no« AencxBH- 
e M U eHxpo6e>KHOH cnnbi npH^cHMaioxa. k BHyrpeHHefl noBepxnocxn 6apa6aHa . coBep- 
ffla K>T Bpamaxe^bHO-nocrynaxenbHoe pnne bhh3 b paflna^HOM nnpn, oo- 
aepman npn axo M xpaexxopHK, no noBepxnocxn > BH^e bhhxoboh khhhh. Ha Macxnnbi b 
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BepraicajttHOM H anpaBJieHHH fleftcTBywr rpaBHTanHOHHaa CHjia h croia TpeHna, Koropaa 
peryjinpyerca ueHTpo6e5KHOH chjioh (hhcjiom o6opotob) h saflaeT cxopocxb cnojisaHHa 
nacraq no noBepxHOCTH, peamsya TeM caMHM saAaHBoe B pe M a KOHxaxTa. IIpH OTpHBe c 
HH>KHefi KpoMKH 6apa6aHa nopomox coxpaHaer n P Ho6pe T eHHyio oxpyaoiyio cocTaBJuno- 
myio CKopocra h naaaeT Ha xoHHHecxyio noBepxHOCTb saxanoworo xojiozmnbHHKa 3. 
BbwejuoomnflcH H3 nacTOU BJiaacHbiH nap oTBOAar nepes neHTpaabHoe oTBepcrae pac- 
npeAejiHTenbHoro xoabua 14 a aanee nepe3 naTpy6ox 26. 

IIpH flanbHeBmeM cno;i3aHHH MarepHajia no noBepxHocra 3axanoHHoro xojio- 
iOT jibHHxa 3, TCMneparypy KOToporo peryjinpyioT xjiaAarenroM nyreM HH-reHCHBHoro Te- 
njiooiBOfla cHanana Ha BepxHeft xaMepe (b peaeHMe xHneHHa xjiaAareHTa), h ecjiH noTpe- 
6yeTca, to b nocjieAyioinnx xaMepax nponcxoflHT oxjiaacfleime MarepHajia ao T pe6yeMOH 
TeMnepaTypwl 

3oHa HaxonHTejw MaTepnana 4 aBJiaerca npoAOJiweHHeM 30hh xojioAHJibHuxa 3, 
Meawy kotophmh' HMeerca paspbiB 20 (3-5 mm) pjik HcxjnoHeHHa saxojiaacHBaHHa ot xo- 
noflHJibHHKa BepxHefi vacm HaxoiraTeJia h HanHnamw Haenm b stoh sohc flanee npo- 
flyxT oceAaeT b HaxoraiTejie 4 H a umSepe 5 (xoTopbin saxpbrr) h no Mepee HaxonaeHHa 
ccbinaerca b xapy 24. riocne HanojraeHHa Tapw MarepHanoM flo onpeAejieHHO.ro Beca, xo- 
Topbifl (pHKCHpyiar HanoJibHbiMH BecaMH 25, ceneHHe HaxonHTena 4 nepexpbmaioT Hra6e- 
poM 5 Ha nepnoA 3aMeHbi Tapia. 

fljia AonoJiHHTeabHoro oxJiaacAeHHH Bajia 11 (ocHOBHoe oxjiawAenne b xopnyce 
10) Hepe3 naTpy6ox 27 noAaioT H apy»Hbri! BOSAyx, xoTopbia, b 3aBHCHMocTH ot pexcHMa, 
jih6o oTcacbreaioT BeHTHJiaropoM OTCoca BOAanoro napa, jih6o HexoTopoe ero KOJinnecT- 
bo noAaioT npHHyAHTejibHO, b cjiyiae otboa^ napa nepes soht. B nponecce pa6oTbi nepes 
oTBepcraa 22 H3 xojuiexTopa 21 b paAe peamMOB noAaioT cyxoft BOSAyx Ana qacxHHHoH 
BeHraaauHH BHyrpeHHero o6beMa axTHBaropa. 

no npeAJiaraeMOMy H3o6peTeHHio b HHCTHTyTe xaTaroisa H3roTOBJieH (b ynpo- 
meHHOM BapnaHTe) 3xcnepHMeHTajibHbiH neHTpo6e»<HbiH axTHBaTop Ana TepMoyAapHOH 
o6pa6oncH cbinyHHX MarepHaJiOB (cm. (|)oto na 4>ht. 2). TexHHMecxHe xapaxrepHCTHKH 
axTHBaTopa cjieAyiomHe: 

HcxoAHbifi MaTepHaJi - TexHHHecxnH rHApaT niHH03eMa Al (0H) 3 

Op aKUH ohh Bifi cocraB - 0-1 50 mkm 5 
.UnaMeTp inuniHApHiecxoro 6apa6aHa - 200 mm 
BbicoTa 6apa6aHa - 350mm 

MaxcHMajibHbia pacxoA (npn noAane b 1 TCixy) ao 5 - 6 xt/h 
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MaKCHMaJiBHafl TeMnepaTypa b KaMepe - 700 - 800°C 
MonmocTB HarpeBaTejia (H3 4-x TSHob) - 6 kBt 
MonmocTB 3JieicTpoflBHraTena nocT. TOKa - 0,8 kBt 
O6op0Tbi 6apa6aHa- 60-100 o6/mhh 
3aKanoHHbiH xoaoflHabHHK - 3" KaMepmjft - boahhoh. 
H3o6pereHHe HJiJiiocTpHpyeTca caeayiomHMH npHMepaMH: 

IIpHMep 1. BnaacHMH nopomoK TexHHHecKoro raflpaTa rJiHHoseMa AJ(OH) 3 (rafl- 
paprajuima) c pasMepoM wnm' 0-150 mkm h cxeneHbio BaaacHo cth 17 Mac.% nocne 
( lepBflMHoro sKCTpyaepa b BHfle rpairyn 2-3 mm noflaioT HenpepbiBHO no HamioHHOMy ace- 
ao6y Ha Topen. B pamaiomeroca 6apa6aHa, Harperoro ao TeMnepaTypti 650° ± 10°C. TIo- 
pomoK noaaioT Ha pacnpeaeaHTeabHoe KoabUp b omry TOHicy b KOJnreecTBe no 5 Kr/Hac. 
3a3op Meacay 6apa6aHOM h pacnpeaejiHTejiBHbiM Konbuc-M cocTaBaaer 5 mm. CKopocrb 
BpameHHH Bana noflo^pana sKcnepHMeirrajiBHO h cocraBaaeT 90 o6/mhh, hto o6ecne™- 
uaex saaaHHoe speMeHfl Konraicra nopoiiDca c pa6oMe H noBepxHOcrwo 6apa6aHa okojio 1 
c. Pacxofl BOAbi B CHCTeiue oxaaayieHHa saicanoHHoro xoaojmnbHHKa cocraBaaeT 150 ji/h 
no 50 Ji/iac b Kaatayjo KaMepy. noTpe6naeMaa ycTaHOBKOH MomHocTb cocraBJiaeT 6,8 
kBt. nopomoK nocne xoaoflmibHHKa nocrynaeT b HaKonHTeabHyio eMKOcTb. KoaHHecTBO 
aKTHBHpoBaHHoro npoayKTa b HaKonnreae cocraBaaeT okojio 4,2 Kr, hto cooTBercrayer 
oeraTOHHOH CTpyicrypHOH BJiare b Hacnmax okojio 3 Mac.%. PeHTreHocTpyioypHbiH aHa- 
jiH3 npo6 nopouiKa noKasbiBaex Me T acTa6HJibHyio cxpyKrypy bmop^hoh TBepaoH fcasw c 
noBbiuieHHofl peaKUHOHHoft cnoco6HOCTbK> lacxim. HcxoflHoe BemecxBO - raflpoKCHfl 
ajnoMHHHH (EI) - npncyrcTByeT b npo/ryKTe b KoaHHecree, cocraBJiaiomeM MeHee 5%. 

npnwep 2. AHanonreeH npHMepy 1 . OrnHHaeTca Te M , <rro ana nepepaSoTKH 6epyr 
npeflBapHxejibHO npocynieHHWH, HerpaHyanpoBaHHbiH nopomoK rnflpapraJiaHra. 3a3op 
M ea«y kojibuom h 6apa6aHOM cocxasaaeT 2 mm. Pesyabxaxbi T epMoo6pa6oTKH Mac-ran xa- 
KHe ace, mto h b npHMepe 1, coflepacaHHe ncxoflHoro BemecTBa b npoayicre He npeBbnaaer 
3%. 
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iDOPMYJIA H30BPETEHHH 



1. Cnoco6 HMnyjitcHOH TenjioBoft o6pa6oTKH cbinymx MarcpnajioB, BKjnoiaio- 
Whh CTaAHH HcnapeHHfl noBepxHOCTHofi snara, CbicTporo HarpeBa p.o Tpe6yeMOH TeMne- 
pa-rypBi h nocjie^yiomero oxnaacflenHa c ocyinecTBJieHHeM noflaMH Hacrau Ha HarpeTyio 
cBHine 100°C Bpawaioinyioca noBepxHOcm,, KowraKT natron c HarpeToii noBepxHOCTbio 
ocymecTBJwnoT aeKcTBHeM ueirrpo6e>KHbix can, B P e M a KOHTaicra h CHJiy npHMcaTHfl Mac- 
ron k noBepxHOCTH peryanpyiOT nyreM H3MeHeHHH cxopocra ee BpameHna, a craaaio sa- 
KajiKH Macron. ocymecTBJiaioT na noBepxHocra xojioAHJn»Hnica nyreM 6Bicrporo hx oxna- 
»fleHHH h c6opa roTOBoro npoayicra b HaKonnrejie, oTJiHHaiomHHca TeM, hto o6pa6oTicy 
flBHacyiiwxca Macron cbnrynero Marepnajia nenyr Ha BpamaioineHca BeproKajibHott hh- 
JIHHflpHHeCKOH HJIH KOHHHeCKOfi Harperon noBepxHOCTH, Ha KOTOpoft CTaAHH HcnapeHHa 
esGbrroHHOH BJiara h HarpeBa AO Tpe6ye M OH TeMnepaTypbi coBMemeHbi, BpeMa ABiraceHHa 
MaTepnana no HarpeTOH noBepxHocra hoa AencTBHeM chjim TajxecrH KOirrpoJiHpyioT ch- 
jiofi TpeHHH, CHJiy TpeHHfl peryjrapyioT nyreM H3MeHeHHa cKopocro BpameHHfl. 

2. Cnoco6 no n. 1, OTJiHiaiomnHCH TeM, hto cwnyHHH MaTepnaa c BJiaacHOCTbK) 
6oaee 5,0 Mac.% no«aioT b bhac 3Kcrpy3HOHHbix rpaHyn. 

3. Cnoco6 no JiK>6oMy hs n.n. 1-2, OTJiHMaioinHHCs TeM, hto nponecc TepMoyaapa 
ocymecTBn>noT Ha BHyrpeHHeil noBepxHocra BeproicajibHoro Bpainaroineroca 6apa6aHa 
UHJiHHflpHHecKofi hjih KOHHHecKoft ipopMbi c noAaHefi MaTepnana Ha ero xopeu c B epxy. 

4. Cnoco6 no m«6oMy hs n.n. 1-3, oTJiHHaroinHficH TeM, hto BpeMa ABHaceHHH 
o6pa6arbiBaeMoro Marepnajm no spamaiomeHca HarperoH nosepxHocxH yBeJiHHHBaerca 
npH noBbnueHHH CKopocra BpameHna. 

5. Cnoco6 no jno6o M y hs n.n. 1-4, oTJWHaiomHHCH TeM, hto yBenHHeHHe npons- 
BOflHTeJibHocra axraBaTopa npn saaaHHOM BpeMeHH KOHTaxra ocymecTBJiaioT sa cner 
yBejiHHeHHa AHaMeTpa 6apa6aHa c oAHOBpeMeHH mm cHHaceHneM cKopocrn ero BpameHna. 

6. Cnoco6 no jno6oMy ns n.n. 1-5, oTJiBHaiomnflcn TeM, hto b saBHCHMOCTH or 
AnaMerpa 6apa6aHa, Bbi6paHHoro no npoH3Bo ABTeabH octh , hcxoahhh MaTepnan noaaiOT 
Ha oahh hjih HecKOJTbKO ceicropoB pacnpeAeaHTejibHoro KOJibna csepxy, KOJinnecTBO ko- 
Topbix saBHCHT ot naomaAH pacreKaHHH MaTepnana no noBepxHocra 6apa6aHa, 6es Ha- 
KJiaflKH njiomaAen pacreicaHHH Apyr Ha Apyra. < r^t^ J ^ e '- e ^ e ^ > ^ 
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7. Cnoco6 no jiK>6oMy H3 n.n.1-6, OTJiiiHaiomHHcn TeM, hto cTaAHio 3aicajiKH nac- 
xim ocymecTBJiHKJT Ha noBepxHOcra xojioahjibhhkb, pacnojiOMceHHoro HHHce 6apa6aHa, 
nyreM SBiciporo hx oxJiancflCHKH 3a BpeM* He 6onee 3 c ao TeMnepaiypBi He Gojiee 150°C. 

8. CnocoS no rao6oMy H3 n.n.1-7, OTJiHnaiomHiicfl TeM, hto cyMMapHoe BpeMfl 
o6pa6oTKH MaTepnajia Ha Bcex trraAHHx cocrraBJifleT He MeHee 1 c. 

9. YcTpoflcTBO ajih HMnyjibCHofi TenjioBofi o6pa6oTKH o6pa6oTKH CBmynux MaTe- 
paanoB, cocroamee H3 TenJioH30JiHpoBaHHoro Kopnyca c KpBiniKOH, c BepraKajiBHBiM 
BpamaiomHMCH ot ajieierponpHBOAaBajiOM, c 3aKpenjieHH0H Ha HeM HarpeBaeMoft ot Ha- 
1 rpeBaTe jibhbix sneMeHTOB noBepxHOCTBK), c y3JiOM noAann Ha Hee AO3Hp0BaHHoro hcxoa- 
Horo MaTepHana h c otboaom boahhoto napa, a TaioKe BKJnonaiomee 3aicajioHHBiH xojio- 
Ahjibhhk h HaKonHTem, B HHH<Hefi Hacra Kopnyca, OTJiunaiomeecfl TeM, hto Ha Bpanjaio- 
meMCH BepTHKajiBHbM BaJiy, 3 aicp en jichhbim Ha icpBinnce b noOTiHnHHKax c oxjia^KAaeMBiM 
KopnycoM, crony. Ha kohcojeh 3axpenjieH nycTOTejiMH 6apa6aH c pacnpeflejiHTenBHBiM 
kojibuom CBepxy, Meac^y kojibuom h 6apa6aHOM HMeeTca 3a3op, b 30Hy KOToporo nepe3 
oahh hjih HecKOJiBKO HaKjioHHBix >Kexio6oB noAaioT hcxoahmh cBiiiyHHH MaTepHaji. 

10. YcTpoflcTBO no n.9, OTJinnaiomeecH TeM, mto HarpeBaTeJiBHBie aneMeHTBi pac- 
nojiaraiOT CHapyam h/hjih BHyrpn 6apa6aHa. 

11. ycipoHCTBO no n.9, OTJiHHaiomeecH TeM, hto pacnpeflejiHTejiBHoe kojibuo 
MeHBine AnaMeTpa 6apa6aHa Ha BejiHHHHy 3a3opa b 2+5mm h HMeeT yroji HaKnoHa k ropH- 
30HTajm ot 0 ao 30° c yKJiOHOM b CTopoHy 6apa6aHa. 

12. YcTpoHCTBO no n.9, OTjmnaiomeecH TeM, hto 6apa6aH, pacnpeAejnrrejiBHoe 
KOJiBAo h ciynnqa Bajia HenoABHarao coeAHHeHBi pe6paMH, oSpasy* TeM caMUM >icecTKHfi 
y3en. 

13. ycrpoficTBO no n.9, (nvmnaiomeecH TeM, hto noBepxHocn, saicajioHHoro xo- 
jiOAHJiBHinca KOHHHecKaa c yKJiOHOM KHH3y hjih muiHHApHHecKaa c KOHHMecKHM pacTpy- 
6om CBepxy. 

14. ycrpoftcTBO no n.9, oTJiHHaioiueecH TeM, hto 3aKajioHHBifi xojioahjibhhk 
BHyrpn pa3AeneH rjiyxnMH ropH30HTajiBHBiMH neperopoAKaMH no BBicoTe Ha ABe hjih 60- 
jiee cexi^HH co nnyijepaMH BBOAa— BBiBOAa xjiaAoareHTa b KaacAyio ceicttHio. 

15. ycTpoficTBO no n. 14, oTJinnarouieecfl TeM, hto noBepxHOCTB xojioAHJiBHHKa 

no Been BBicoTe BHyTpH KaMepBi 3aummeHa napajuiejiBHBiM sicpaHOM. ^^^^/^ 
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16. ycipoHCTBO no n.9, oxjraiaiomeecn xeM, hto cTeHica HaxonHxejis a B jwexca 
npoflOjraeHHeM BHyxpenHeii cxeHKH xoaoflHJibHHKa, samHiuena cnapyacH xen/ioHSOJiaun- 
efl h HMeex aasop Meatfly cxeHKaMH wia HCKJuoneHiw xenjionpoBOAHocxn Meawy hx cxen- 



KUMH. 



17. ycrpoficTBO no n.9, oTJiHiaioweecH xeM, hto CHapyacn cxeHKH HaKonnxejra 
pacnonoxeHO pacnpefleanxejibHoe kojibuo c oxBepcxnaMH, bbixoaiiiuhmh b HaKomtxejn., 
npa 3xom CBepxy oxBepcxiw npnicpbrrbi orpaawoomuM ko3m P bkom. 

18. ycxponcxBo no n.9, oxjiHMaiomeecfl xcm, hto nop. KpbiniKOH ycxaHOBJieH nax- 
py60K, coe«HHeHHbin c BeHXHJixxopoM ww oraoaa neperpexoro napa. 

19. YcxpoiicxBO no 18, oxJiHHaiomeecH xeM, mxo HanpoxHB naxpy6Ka ycxaHOBJieH 
urrynep c peryjiHpyrciilHM KaananoM ana noflcoca B03flyxa c uejitio nacxHHHoro oxaaac- 
fleHHH Bana h/hjih ana perynHpoBairaa anaemia b o6i>eMe aKXHBaxopa. 

20. y<npoHcxBO no n.9, oxjinnaiomeecH xe M , hto b nvameA sone HaiconHxeaa 
pacnoaoaceao aosnpyromee ycxpoficxBO c npHBOflOM, nepeKptiBaiomee ero ce^eHHe. 
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cnocoB m ycrpoMCTBO am MMnyjibCHOfl 

TEHJIOBOM OBPAEOTKH CbinYMMX MATEPMAJlOB 




cnocoB h ycTPoiicTBO ajih HMJiyjibCHoii 

TEIIJlOBOfi OBPAEOTKH CbUlY^WX MATEPHAJIOB 




Oht. 2. 
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K 3aaBKe P<J> 
MnK7B01J8/00 



CnOCOB H yCTPOHCTBO flJIH HMIiyJILCHOfl TEnJIOBOH OEPAEOTKH 

CBHiy^fflX MATEPHAJIOB 

PEiDEPAT 

H3o6peTeHHe othochtch k cnoco6y h annapaTypHOMy o<|>opMJieHHK> npoaeccoB 
KpaTKOBpCMeHHOii TcnnoBOH o6pa6oTKH h/hjih 3aicajiKn cbinynnx MaTepnanoB h mohcct 
6i>rrb HcnojiB30BaHO b xHMHHecKOH, nnmeBOH, ,AepeBoo6pa6aTbiBaiomeH npoMbimneHHO- 
cth h pp. OiracaH cnoco6 HMnyjibCHoft TennoBoft o6pa6oTKn CbinyHHX MaTepnaJiOB, 
BKJiiOHaiomHH cteioth HcnapeHiiH noBepXHOCTHofl BJiara, 6bicTporo HarpeBa jio TpeSye- 
moh TeMnepaTypbi h nocjie.ayionjero oxjiaacaerara c ocymecTBJiemieM noaaHH Hacrau Ha 
Harperyio csbiuie 100°C Bpamaiomyioca noBepxHOCTb, KOHTaicr Hacnm c HarpeTOH no- 
BepxHocTbio o cymecTBJiaiOT fleficTBHeM qeHTpoSemibix chji, BpCMH KOHTaKTa h CHJiy 
npH^caTHB nacmn k noBepxHoera peryjmpyior nyreM H3MeHeHHH cKopoc™ ee BpameHHJi, 
a cTaAHK) 3aKajiKii nacTHU ocymecTBJiHioT Ha noBepxHOCTH xojio^nJibHHKa nyreM GbicTpo- 
ro hx oxJiaacaeHH* h c6opa roTOBoro npoayxTa b HaKonHTejie, o6pa6oTKy flBHHcymHXca 
HacTHi* CHnynero MaTepnajia Be;jyT Ha BpamaiomeHca BepTHKaJibHofi uHJUfflflpHHecKoii 
hjih KOHH^ecKofi Harperofi noBepxHoera, Ha KOTopoft cTa^HH HcnapeHHH H36brrOHHO» 
BJiara h Harpesa ro Tpe6yeMofi TeMnepaTypbi coBMemeHbi, BpeMH ABHmeHHfl Marepnajia 
no HarpeToE noBepxHoera noa fleficTBHeM chjibi THHcecra KOHTpojmpyiOT chjioh TpeHHfl, 
CHJiy TpeHH* peryJinpyioT nyreM H3MeHeHH* ckopocth BpameHHa. OnHcaHo ycTponcTBO 
Ana ocymecTBJieHJW ototo cnocoSa. TexHHHecKHH pe3yjibTaT - ynpomeHHe ynpaBJieHna 
npoijeccoM TepMOo6pa6oTKH, noBbnneHne npoH3BOAirrejibHocTH h yMeHbinemie 3Hepro- 
3aTpaT no cpaBHeiraio c H3BecTHbiMH cnoco6aMH. 

2 c, 18 3. n. $-jibi 9 2 np., 2 4>Hr. 
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